We aim to determine arsenic(III) in natural aquatic systems in the nanomolar range and at natural pH. In view of a future application of a gel integrated electrochemical detection approach to reduce fouling and to control mass transport, we introduce here a microelectrode capable of quantifying As(III) that consists of a gold plated Ir-based microelectrode (Au-IrM). The key advantage of this approach is the ability to renew the Au layer by electrochemical control for better robustness in the field. The microsensor was electrochemically characterized by Square Wave Anodic Stripping Voltammetry. The obtained results demonstrate that the stripping peaks exhibit reproducible linear calibration curves at pH 8 for As(III) concentrations from 10 to 50 nM and from 1 to 10 nM, using 3 and 36 min preconcentration times, respectively. The interference by copper and chloride is negligible for an As : Cu concentration ratio of 1 : 20 and a chloride concentration of 0.6 M typically found in seawater. The gold layer exhibits a lifetime of 7 days. The measurements are reproducible over time for a given gold layer (RSD < 9%) and between renewed layers (RSD ≤ 12.5%). While this work forms the basis for further progress on gel coated microelectrode arrays, As(III) detection in freshwater samples was successfully demonstrated here.
Introduction
Arsenic originates from natural and anthropogenic sources and is ubiquitous in natural waters. The natural arsenic concentration is typically in a range of 1 to 130 nM (1 to 10 ppb) in freshwater and 1 to 30 nM (0.5 to 2 ppb) in seawater and can be up to ∼13 µM (1 ppm) in contaminated areas. Natural arsenic contamination of surface and ground waters occurs by liberation and dispersion processes via weathering of arsenicbearing rocks and release of deep arsenic-rich thermal waters into aquifers. The major anthropogenic sources are related to mining activities and its use in the production of ceramics, pesticides and fungicides (vineyards).
Arsenic is one of the most toxic elements. It is classified as a group 1 human carcinogen by the International Agency for Research on Cancer. 1 The major intake of arsenic by humans is due to the pollution of water, either by drinking contaminated water or through food treated with contaminated water. For these reasons, arsenic has been classed as a hazardous substance under European legislation (List II of the Water Framework Directive) and recently most countries have reduced the threshold value of arsenic in drinking water from ∼660 nM (50 µg L −1 ) to ∼130 nM (10 µg L −1 ) as recommended by the World Health Organisation (WHO). 2 However, the true extent of the health hazards from arsenic depends on its physicochemical speciation. Arsenic exists in four oxidation states, −III, 0, +III and +V, and under inorganic and organic forms. In aquatic ecosystems, inorganic As(III) (trivalent arsenite species: H 3 AsO 3 , H 2 AsO 3 − ) and As(V) ( pentavalent arsenate oxyanions:
H 2 AsO 4 − , HAsO 4 2− ) are predominant in water, while organic (e.g. arsenobetaine, arsenosugars, and methylated arsenic acids) forms are the main arsenic species in aquatic organisms. 3, 4 As(III) species are 60 times as toxic as the pentavalent salts and several hundred times as toxic as methylated arsenicals. 5 The concentration and the proportion of the inorganic arsenite and arsenate species in waters are a function of the physicochemical properties and may vary continuously in time and space. The development of robust, selective and sensitive analytical methods for on-site mapping of inorganic arsenic species, and in particular As(III), at appropriate time scales is therefore of prime interest. Electrochemical techniques are in principle well suited for this purpose 6 as they are inexpensive and can be miniaturized for in situ monitoring. 7, 8 In the last decade, the development of electroanalytical procedures for the measurement of arsenic speciation in natural water samples has been reported by several groups, using a variety of electrode materials. 6, 9 Gold electrodes appeared to be the most suitable choice owing to a high hydrogen overpotential, which reduces the problem of simultaneous evolution of hydrogen during the preconcentra-tion step. 10 Moreover, gold exhibits a better reversibility of the electrode reaction in both the plating and the stripping step than other electrode materials. 10 Jena et al. 11 obtained good reproducibility (0.17%) with macroelectrodes between two sets of 20 measurements performed in two consecutive days. Still, with one measurement every 6 h, the signal decreased by 7% after 7 days of use. Li et al. 12 developed on macroelectrode a system where 70 consecutive measurements give a standard deviation of just 5%, and furthermore, the electrode can be stored for 14 days while remaining functional. In order to improve the analytical performance, different kinds of gold electrodes were developed in addition to the solid gold electrode, especially electrodes based on gold coatings. These electrodes involve multistep fabrication processes, 13, 14 polymeric, 15 alkyl terminated reagents 15 or a deposition of gold nanoparticles on a substrate. [16] [17] [18] [19] The studies discussed above were performed on macroelectrodes. Modern electrochemical sensors are based on microelectrodes, 20 where micro-sized disks and spherical or hemispherical electrodes (r ≤ 10 μm) have a few unique characteristics for voltammetric environmental monitoring. 7, 20 Their low iR drop enables direct measurements in low ionic strength freshwater, without addition of an electrolyte; this avoids the sample perturbations required for speciation analysis. A nonzero steady-state mass transport, resulting from (hemi-) spherical diffusion, is quickly established at constant potential, even in quiescent solution. Stirring the solution is thus unnecessary during the pre-concentration step of stripping techniques, which greatly improves the reliability of the analysis. Finally, thanks to their increased mass-transport and lower capacitance, a significantly larger signal-to-noise (S/N) ratio is obtained, relative to macroelectrode configurations, resulting in better sensitivity and, therefore, detection limit. 20 These enhancements on gold microelectrode arrays were put forward by the group of Kounaves 13 and Mardegan et al. 21 (interconnected micro-and nano-arrays, respectively). These studies show an improvement of sensitivity with a nanomolar to picomolar range detection limit. Unfortunately, these low detection limits were obtained in an acidic media (0 ≤ pH ≤ 1). Not only does an acidification step complicate the required instrumental protocol, but a perturbation of the sample pH will invariably also change the speciation equilibria of the sample, making such tools difficult to use in speciation analysis. This limitation has been recognized, and arsenite detection at neutral pH in synthetic electrolytes and seawater using a gold microwire electrode was recently demonstrated by Salaun et al., 22, 23 and in freshwater by Gibbon-Walsh et al.
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These studies show a subnanomolar detection limit (0.2 nM and 0.5 nM, respectively) using a vibrating gold microwire, demonstrating enhanced mass transfer properties owing to the single micron-sized dimension of the electrode. A remaining drawback is the requirement of stirring during the pre-concentration step as a true steady state current is not observed at microwire shaped electrodes due to the associated hemicylindrical diffusion. 25, 26 Other remaining challenges in view of future in situ environmental studies include a limited reproducibility of measurements over time, due to an irreversible process between arsenic and gold. 27 Alves et al. 28 and others 23, 29 solved this problem by cleaning the electrode in acidic media at regular intervals. A system with a longer lifetime would demand less maintenance. This work aims to develop the detection basis for the electrochemical quantification of As(III) in unperturbed water samples at pH 8 (in the range of natural pH) in view of an eventual gel integrated in situ environmental monitoring application with a long lifetime. As gold microelectrodes would too easily corrode in the SWASV detection of arsenite, the goal of this work is to develop a fully electrochemical protocol to deposit, remove and renew a gold coating on an iridium microelectrode which exhibits good affinity to gold. Once successful, this protocol will be used to control the deposition and re-oxidation of the gold layer across the gel coating to allow one to achieve reliable arsenite detection in natural waters, presented here as preliminary results.
Experimental

Chemicals and instrumentation
Suprapur water (Milli-Q; 18.2 MΩ.cm) was used for preparing all solutions. Tetrachloroauric acid (HAuCl 4 , 99.99%) used for the gold film deposition was purchased from Aldrich (Saint Louis, MO, USA). KSCN and As 2 O 3 were products of Fluka (Deisendorf, Germany). Mercury acetate (Hg(CH 3 COO) 2 ) was produced by Acros Organics (Geel, Belgium). Phosphate buffer (diPotassium hydrogen phosphate form), HNO 3 suprapur, NaNO 3 suprapur (99.99%), NaCl suprapur (99.99%) and NaOH·H 2 O suprapur (99.99%) were purchased from Merck (Darmstadt, Germany).
LGL agarose was purchased from Biofinex (Switzerland).
Two stock solutions of As(III) of 13.3 mM and 0.1 mM were prepared in the presence of 8.6 mM NaOH and refrigerated at 4°C before use. These stock solutions were used to prepare all arsenic solutions on the day of use. The 10 mM phosphate buffer was adjusted to pH 8 with 0.1 M HNO 3 solution in the presence of 0.01 M NaNO 3 .
Electrochemical experiments were conducted with a µAutolab type II and a PGSTAT101 workstation (Metrohm AG, Switzerland) using the software NOVA v1.10 and a conventional three-electrode system. Potentials were referenced to a Ag/AgCl (3 M KCl) reference electrode (Metrohm AG, Switzerland) protected by an additional bridge of 0.1 M NaNO 3 to avoid contamination. All experiments were conducted at room temperature in a home-made Faraday cage. All synthetic solutions were deoxygenated using a nitrogen stream for 10 min before measurement. A nitrogen atmosphere was maintained over the solution during the experiments. Scanning Electron Microscopy (SEM) images were achieved with a JEOL JSM7001F.
Working microelectrode
The working electrode consisted of a gold plated Iridiumbased Microelectrode (Au-IrM). The IrM was a homemade single microelectrode composed of an electroetched iridium wire sealed in a glass capillary as shown by Tercier et al. 30 The
Ir microdisk radius was determined as 2.1 µm by cyclic voltammetry in a deoxygenated 6 mM K 3 Fe(CN) 6 in 1 M NaNO 3 solution. 30 The electroplated Au layers were characterized using SEM images. As the geometry of the glass microelectrode used does not allow its incorporation into the scanning electron microscope, gold layers were deposited, under similar conditions, on microelectrode arrays made of 5 × 20 interconnected Ir microdisks of 5 µm diameter and a center-to-center spacing of 150 µm.
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A 1.5%
LGL agarose gel layer of 375 (±25) µm was added on top of the Au-IrM only for the preliminary results for environmental samples. 32 
Gold deposition and renewal
A solution of 1 mM Au(III), 0.1 M NaNO 3 at pH 2 (HNO 3 ), was used for gold chronoamperometric deposition. Gold film removal was achieved in a solution containing 5 mM Hg (CH 3 COO) 2 and 1 M KSCN by Linear Sweep Voltammetry (LSV) between +300 mV and +800 mV with a scan rate of 5 mV s
and a step potential of 2.5 mV.
Stripping voltammetric detection of As(III)
The electrochemical protocol used for the quantification of As(III) was Square Wave Anodic Stripping Voltammetry (SWASV). The SWASV parameters used were as follows: preconcentration potential (E prec ) of −1.0 V; preconcentration times (t prec ) of 3 min or 36 min, for As(III) concentrations ≥10 nM or ≤10 nM respectively; 10 s equilibration time; 200 Hz frequency ( f ); 25 mV potential pulse amplitude (E sw ); 8 mV potential step height (E s ); and a potential stripping ramp from −1.0 V to 0.3/ 0.5 V. This step was preceded by a conditioning step at +500 mV for 30 s. Each measurement was followed by a second scan (background scan) using the same conditions but without the preconcentration and conditioning steps. This background scan was subtracted from the analytical scan to obtain a corrected scan.
Sample collection
River freshwater was collected from the Arve river in Geneva; some samples were filtered on 0.45 µm pore size nitrocellulose membrane (Whatman, Dassel, Germany). All river samples were stored in polyethylene containers. Analyses were performed within 30 min. A 100 ml aliquot was bubbled with a mixture of N 2 and CO 2 gas for 10 min before measurement to remove oxygen while adjusting the pH value at 8.0. A N 2 /CO 2 atmosphere was maintained over the solution during the experiments. The sampling polyethylene bottles were precleaned using the following procedures: 24 h in 0.1 M HNO 3 suprapur, 2 times 24 h in 10 −2 M HNO 3 suprapur; followed by dipping in Milli-Q water for 12 h after each acid washing step. They were then dried in a laminar flow hood and stored in double polyethylene bags.
Results and discussion
Electro-deposition and renewal of gold film
We explore here the deposition of a gold layer, its use in arsenite detection, and the possibility of its subsequent removal and recoating as needed. All steps are performed by electrochemical control and without any mechanical treatment of the surface. If successful, this should provide the chemical basis for the development of gel integrated sensors for the in situ long-term detection of arsenite in aquatic systems. Different parameters were explored to optimize the electrodeposition and renewal of the gold film. The gold electrodeposition procedure requires an acceptable reproducibility for each new gold layer. The deposition potential was chosen from the cyclic voltammogram to observe only the current associated with gold reduction from Au(III) to Au(0). In the background electrolyte used for deposition (HNO 3 , pH 2), the potential window extends to −350 mV (Fig. S1 †) and is limited by hydrogen reduction. The selected potential was therefore chosen as −300 mV to avoid parasitic reduction currents. Nevertheless, consecutive chronoamperograms performed at a potential of −300 mV showed poor reproducibility (Fig. 1a) .
The growth of gold films is known not to be homogeneous but depends on the numbers of nuclei formed in the first few seconds of the deposition process. 16 As the presence of impurities is thought to promote or hinder nucleus formation, ten consecutive pulses of 50 ms at +800 mV were applied before deposition of the gold layer to help oxidize and desorb such impurities and prepare the iridium substrate. The success of this electrochemical treatment is demonstrated in Fig. 1 , which shows consecutive chronoamperograms before and after the application of this pulse protocol in the presence (Fig. 1b) and absence ( parasitic current is observed after this pulse protocol in the electrolyte solution. As shown in Fig. 1b , the obtained chronoamperograms are almost identical, suggesting a reproducible coating approach. It is consequently possible to use a fixed time (86 s) to obtain reproducible gold layers in consecutive runs, see Table 1 . The associated reduction charge, Q red , is used to determine the average layer thickness based on Faraday's law as follows:
where l is the deposited average gold layer thickness, V Au the deposited gold volume, S Ir the iridium microdisk substrate area, A.M. Au the atomic mass of gold, n e − the number of electrons involved in the reduction, F the Faraday constant, ρ Au the gold density and r Ir the iridium microdisk substrate radius. The quality and characteristics of the gold layer were evaluated visually with a Scanning Electron Microscope (Fig. 2) and electrochemically by detecting As(III) (Fig. S3 †) . The desired properties are a gold film that does not extend over the edge of the Ir microdisk substrate and that gives a well-defined As(III) stripping peak. From the observations, the best result was obtained with a Q red r Ir 2 ratio of 97 959 C m −2 corresponding to a thickness of ∼1.1 µm (Q red = 0.432 µC for a r Ir = 2.1 µm). Under these conditions, the SEM images revealed the presence of gold nanoparticles, with a size range of 60 to 100 nm, dispersed homogeneously on the interconnected Ir microdisk arrays (Fig. 2) . A larger deposition charge gives wider and likely thicker films, and the associated stripping peaks become illdefined and are not suitable for quantification of As(III) as shown in the example of Fig. S3c . † For field-based instrumentation, any renewal of the Au-IrM needs to be as fast and as simple as possible. With solid gold microelectrodes, the electrode can be renewed chemically by cleaning with H 2 SO 4 , 22 or mechanically by polishing. 12 Since in the future we aim to apply these electrodes under a gel coating to control mass transport and reduce fouling, the removal of the gold film is performed only by electrochemical control under appropriate solution conditions (5 mM Hg(CH 3 COO) 2 and 1 M KSCN). Mercury forms an amalgam with gold and helps to remove the gold film. 33 Fig . 3 shows the LSV response for the reoxidation of the film. When the current is integrated over time, the gold reoxidation charge (Q reox ) is determined to be 0.645 µC, which is slightly higher than the original charge used to deposit the gold film (Q red = 0.432 µC for r Ir = 2.1 µm) and may therefore suggest some co-oxidation of mercury. The gold removal takes just a few minutes to complete and allows one to renew the gold layer in a short period of time. The number of scans necessary to completely remove the Au layer is found to be always the same (2 ± 1) and confirms the reproducibility of the deposited gold film. Reproducibility and reliability of As(III) voltammetric measurement at pH 8 SWASV was used to detect As(III) on Au-IrM with an optimal gold layer thickness of ∼1.1 µm. The stripping peak potential corresponding to the reoxidation of the pre-concentrated As(0) into As(III) for the solution at pH 8, was −0.10 V. By using a short preconcentration time of just 3 min, the limit of quantification was found to be 10 nM (Fig. 4) , and was decreased to 1 nM by prolonging the preconcentration time to 36 min (Fig. 5) . Typical SWASV calibration curves, obtained by successive standard additions of As(III) in concentration ranges of 10 to 50 nM and 1 to 10 nM and using a pre-concentration time of 3 and 36 min, respectively, are reported in Fig. 4 . This suggests that the electrodes must be calibrated for a given preconcentration time. The limit of detection, determined as 3σ of the smallest quantifiable concentration, was found to be 2.7 nM and 0.5 nM for t prec of 3 min and 36 min, respectively. The calibration in the concentration range of 10 to 50 nM was repeated several times with different gold films and the observed slopes are shown in Table 2 . Individually, the slopes exhibit a small error (RSD < 9%); while averaged, the standard deviation is somewhat higher (12.5%).
The short-term stability of different Au layers was evaluated for three different films where the As(III) stripping peak current was determined in an identical solution containing 50 nM of As(III) for 20 measurements (Fig. 6) . The first Au layer gave an Fig. 4 Calibration plot (n = 5) of stripping peak currents as a function of increasing As(III) concentration (0, 10, 20, 30, 40 and 50 nM) in 0.01 M NaNO 3 buffered at pH 8 (10 mM phosphate buffer). Inset: corresponding calibration curves. SWASV conditions: E precleaning = +500 mV (30 s); E prec = −1000 mV; t prec = 3 min; E i = −1000 mV; E f = +300 mV; f = 200 Hz; E SW = 25 mV; E s = 8 mV. 0.0302 ± 0.0011 3.6 All Data 0.0261 ± 0.0032 12.5 Fig. 6 Reproducibility of the As(III) stripping peak current for three different gold layers (20 measurements for each layer). Sample: 50 nM As(III), otherwise as in Fig. 4 . SWASV conditions as in Fig. 4 .
As(III) peak current of 1.05 ± 0.01 nA (RSD 1.3%), the second Au layer, 0.99 ± 0.04 nA (RSD 4.1%) and the third layer, 0.99 ± 0.02 nA (RSD 2.4%), which demonstrates good interlayer reproducibility. If the results from these three films are taken together, the current is found to be 1.01 ± 0.03 nA, giving an uncertainty of 2.6%. Long-term stability was studied by performing consecutive replicate SWASV measurements, in a pH 8 buffered (10 mM phosphate) 0.01 M NaNO 3 solution spiked with 50 nM of As (III), until a significant decrease in the stripping As(III) peak current intensity was observed. On each day the solution was renewed to overcome any limited stability of As(III) over time. The results revealed an excellent reliability of the Au-IrM over a period of 7 days (Fig. 7) . 3063 measurements, with a standard deviation of 2.4% (average of the associated As(III) peak current intensities: 1.04 ± 0.02 nA), were achieved during this period. This reproducibility is even more striking when the voltammogram of the first measurement is superposed to a voltammogram obtained seven days later (Fig. 7b) ; the two As(III) peaks are almost similar.
For comparison with the behaviour of a traditional gold electrode, a similar experiment was conducted with a solid gold disk microelectrode of 5 µm radius. For this purpose, the microelectrode was first polished and cleaned electrochemically over 15 s at −1.7 V in H 2 SO 4 . 24 Consecutive SWASV measurements were then performed under the same conditions as reported above for the Au-IrM with the exception of the conditioning step, which was increased to 2 min (instead of 30 s). This was required as a memory effect between measurements was observed for conditioning time <2 min. Good reproducibility was observed for the first 50 replicates (RSD = 3.4%), whereas the peak current started to decrease for further measurements (Fig. S4 †) , where the Au-IrM continued to work reproducibly (Fig. 7) . Moreover, two calibrations were performed using this solid gold microelectrode for two consecutive days under the same conditions. Two different slopes were obtained (0.0935 nA nM −1 and 0.0566 nA nM −1 ) that differed by ± 40% (Fig. S5 †) . This behaviour may be explained by incomplete reoxidation of As(III) between measurements. The longevity of this solid gold microelectrode can be related to the studies of Gibbon-Walsh et al. 24 In that work, 20 replicates over 10 h for a solution of 10 ppb (130 nM) at pH 9 using a vibrating gold microwire were described, but reproducibility data were not given. The improved repeatability of 3000 consecutive measurements at pH 8 for 7 days in this study is welcome, but is not easily explained and might be due to the nanostructured gold coating. Based on these results, it is conceivable that this system could be applied to the real time data acquisition in environmental samples during at least few days with a single gold layer, and for a much longer period just by repeatedly renewing the gold layer, as demonstrated here.
Interferences
Interferences may manifest themselves by an overlap of the As(III) stripping peak with an interferent peak or by a decrease and/or broadening of the As(III) peak owing to adsorption of the interferent on the Au layer. Stripping voltammograms obtained for 5 nM As(III) measurements in the presence of Cu(II) up to a molar ratio of As : Cu of 1 : 20 at pH 8 show good resolution of the two metal stripping peaks (Fig. 8) . The As(III) stripping peak current is constant while the copper peak height varies. Fig. S6 † shows linearity between the copper peak current and its concentration from 0 to 30 nM before reaching the saturation evidenced by a plateau. This suggests that copper interference is well controlled under the measurement conditions used here.
For chloride, experiments were conducted in the presence of 5 nM of As(III) and 30 nM of Cu(II), followed by the addition of 0.6 M of Cl − to study any variation of the As/Cu peak separation also. Chloride has almost no effect on the As stripping current and potential, shifting the peak by just +19.6 mV (Fig. 9a) . Instead, the copper peak broadened and shifted to more positive potentials (Fig. 9a) . This broadening suggests a stepwise Cu oxidation process (Cu(0)/Cu(I) and Cu(I)/Cu(II)). 21 The positive shift of the copper peak may be due to a change in the adsorption affinity of the copper on the gold substrate in the presence of chloride. 38 It was demonstrated that the adsorption effect was minimized by the application of a preconcentration potential below −0.8 V. 38 For the solid gold microelectrode the copper shifted to positive potentials while diminishing in amplitude, but there was no evidence of peak broadening. For As(III) a somewhat larger positive potential shift of +51.6 mV along with a broadening of the peak was observed (Fig. 9b) . For both types of electrodes, this resulted in an improved separation of the peaks between As and Cu in the presence of Cl − (Δ
Au-IrM
As/Cu = +30.1 mV and +33.0 mV, Δ Au-solid As/Cu = +34.9 mV and +42.9 mV, before and after addition of 0.6 M Cl − , respectively) on a gold surface as equally observed by Alves et al. 28 and Bonfil et al.
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Application to As(III) determination in natural waters
The SWASV method was tested to determine As(III) in unfiltered and filtered Arve river water samples. These experiments, as before, were performed without agitation. The samples were previously degassed by a mixture of N 2 /CO 2 to remove O 2 and to adjust the pH to 8. 7 Owing to the nature of the sampled oxic surface water, the natural As(III) concentration was below the limit of quantification of the Au-IrM and explained why no As(III) was measured before spiking. A well-defined peak appears after the addition of 5 nM (t prec = 36 min). Nevertheless, the peak intensity was found to be lower than the one obtained in pH 8 phosphate buffered 0.01 M NaNO 3 electrolyte with a recovery of only 71% (Table 3 ; Fig. S7a †) . When the sample was filtered (Fig. S7a †) , or when a LGL agarose gel layer was coated over the Au-IrM surface (Fig. S7b †) , the recovery increased to 97% and 99.3%, respectively, (Table 3 ). These findings demonstrated that the method developed allows direct As(III) detection in natural waters, provided that natural fouling materials are excluded from the sensor surface. This can be successfully achieved by covering the sensor with an LGL agarose gel layer as previously reported 7, 8, 31, 32, 39 and confirmed here.
Conclusions
This work shows the development of a reproducible and electrochemically renewable Au-IrM with the ability to quantify As(III) using SWASV. The As(III) stripping peak currents observed at pH 8 show good reproducibility and reliability up to 7 days. The gold layer can be renewed by electrochemical control. The calibration curves show linearity until a limit of quantification of 1 nM (LOD = 0.5 nM) using a 36 min pre-concentration time. Moreover, the interference of copper and chloride is negligible for the As : Cu concentration ratio of 1 : 20 and the chloride concentration of 0.6 M typically found in seawater. The presence of chloride actually improves peak separation. This system was successfully applied in a filtered fresh water matrix with a low concentration of As(III). In analogy to our previous work on voltammetric gel integrated systems 7, 8, 31, 32 the long term goal is to use interconnected microelectrode arrays covered by a hydrogel film to control mass transport by pure diffusion, and to minimize interferences by natural inorganic colloids/particles and (bio-)polymeric substances (fouling problem). We are confident that this strategy is the first step of an attractive basis for further development and eventual deployment of an electrochemical sensor probe for direct arsenite analysis in aquatic systems. 
